Objective: To measure the willingness to pay (WTP) of women aged 18-45 years to receive drug treatment for ovulation induction (ie, the social value of normal cycles of ovulation for a woman of childbearing age) in order to feed the debate about the funding of fertility cares. Setting: An anonymous questionnaire was used over the general population of Quebec. Participants: A total of 136 subjects were recruited in three medical clinics, and 191 subjects through an online questionnaire. Method: The questionnaire consisted of three parts: introduction to the problematic, socioeconomic data collection to determine factors influencing the formation of WTP, and a WTP question using the simple bid price dichotomous choice elicitation technique. The econometric estimation method is based on the "random utility theory." Each subject responding to our questionnaire could express her uncertainty about the answer to our WTP question by choosing the answer "I do not know." Outcome measure: The WTP in Canadian dollars of women aged 18-45 years to receive drug treatment for ovulation induction. Results: Results are positive and indicate an average WTP exceeding 4,800 CAD, which is much more than the drug treatment cost. There is no evidence of sample frame bias or avidity bias across the two survey modes that cannot be controlled in econometric estimates. Conclusion: Medical treatment for ovulation induction is highly socially desirable in Quebec.
Introduction
According to Chandra et al 1 approximately 11%-27% of women of reproductive age experience infertility problems; the diagnosis of infertility being formulated after 1 year of unprotected sex that did not lead to pregnancy. 2 Ovulation disorders are a very common cause of infertility among women. Among these disorders, World Health Organization group 2 (WHO II) anovulation is the most common, and up to 40% of infertile women are coping with it. 3, 4 The normal ovarian cycle is so complex that even the smallest abnormalities may disrupt the cycle and prevent ovulation. However, modern treatments offer very good chances of eventually obtaining a pregnancy in these women.
For most women, infertility is more than just a physical problem. Establishing a diagnosis of infertility often has a significant social and emotional impact. Infertile women frequently experience a feeling of anger and frustration, a feeling of loss of control, isolation vis-à-vis friends and family, depression, and pain. These feelings can become overwhelming at times and it follows inexorably the emergence of stress.
During the last two decades, the number of new data discovered on infertility has exploded, and considerable progress has been made regarding treatment. Among the therapeutic advances, we must note the progress on hormonal therapies -over 80% of infertile women treated for WHO II anovulation and without anatomic disorders are treated successfully with fertility drugs. For example, clomiphene citrate is easy to use and results in ovulation in a majority of patients with WHO II anovulation (60%-90%). 5 However, if medical effectiveness of the treatment is a major element when deciding which treatment option to pursue in infertile women, cost also plays an important role. In this setting, cost-effectiveness ratios are of major concern when government decides which intervention or drug to reimburse or not. From an economic point of view, the financial constraints imposed on society urge us to understand the real value accorded by people, and particularly women, for such treatments. In other words, are these treatments worthy? What is the value given by women to have normal cycles of ovulation and to avoid suffering from the social and emotional impact of anovulation? Is this value higher than the cost of the intervention?
The "benefit" provided by a medication to trigger ovulation in infertile females can be measured by the proportion of women having ovulation following such treatment. However, this benefit is not monetarily valued, which involves a problem of cost comparison of treatment with its "benefit." For a cost-benefit analysis, one must know the monetary value that individuals attach to perform ovulation following treatment. One way to obtain such a monetary value is to estimate the willingness to pay (WTP) of individuals to benefit from this treatment, given the likelihood of success of this treatment and the prevalence of WHO II anovulation in the female population of childbearing age.
To measure the WTP of women to receive a drug treatment for ovulation induction, we conducted a contingent valuation survey. This study is one of only two that has studied the WTP for a medical treatment for ovulation induction. Different from the first study published, 6 we measured WTP for a drug treatment with a given probability of success and not WTP for controlled ovarian stimulation (COS). In addition, our study considers uncertainty in a respondent's answer, which is rarely done in contingent valuation surveys. We hope this study will help in better understanding how women value medical treatment for ovulation induction and to consider it in the debate about funding in fertility care. Indeed, in Quebec, the decision of whether to reimburse fertility care to all couples was hotly discussed after its adoption in 2010 and is now challenged by the new government. The debate was mainly about the public funding of this expensive health care service in a context of a lack of resources for other health care considered more essential.
Objectives
The first objective of this study was to measure the WTP of women aged 18-45 years to receive a drug treatment for ovulation induction in cases where they will be affected by anovulation. The second objective was to test whether there are biases that can arise due to differences in survey mode. Indeed, there is no clear indication in the WTP literature as regard to the best survey mode to use, and to choose a specific survey mode could have biased our results.
Contingent valuation method and study design
The contingent valuation model is a very popular method in environmental studies to provide valuation for nonmarket services or goods, and its methodological improvement has been rapid over the last two decades. [7] [8] [9] In recent years, contingent valuation has been increasingly applied to topics in health economics. [10] [11] [12] In this paper, we follow the recommendation made by the National Oceanic and Atmospheric Administration (NOAA). 13 The NOAA panel concluded that contingent valuation methods can generate useful information and issued the following recommendations to maximize the reliability of contingent valuation estimates: 1) use of a probability sample; 2) using face-to-face or telephone interviews but not mail surveys; 3) measuring WTP rather than willingness to accept; 4) pretesting of the contingent valuation questionnaire; 5) phrasing contingent valuation questions in the form of hypothetical situation in which respondents are told how much they would have to pay if the situation arose and are then asked to cast a simple yes or no; 6) providing a "would not vote" or a "I do not know" option in addition to the "yes" and "no" options on the WTP question; 7) breaking down WTP by a variety of respondent characteristics such as income, age, interest, and attitudes; and 8) reminding respondents of their actual budget constraint when considering their WTP. With the exception of the second point, the survey questions designed for this paper adhered to each of these recommendations. On the second point, more recent studies have reported specific bias in each recruitment mode and have not concluded to a superiority of one mode over another. 14, 15 This paper used the simple bid contingent valuation model in which survey respondents are asked to choose 
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WTP for ovulation induction treatment between three options of answers which are yes, do not know, or not to illustrate their WTP for a drug treatment in case they will face ovulation disorders. 7 In this study, seven price levels are proposed: 200, 500, 1,000, 1,500, 2,000, 3,000, and 5,000 CAD . The simple bid method is generally preferred to asking an open-ended question about WTP. 16 For example, researchers found that people commonly gave "protest answers" to open-ended questions, responding with zeros or extremely high values. 17 Another problem is that people may also give a strategic answer and thus an amount over-or underestimated. Asking a simple yes/no question eases the burden on the respondent, therefore decreasing the number of protest and strategic answers.
In addition, the "I do not know" option allows protest and uncertain answers to be submitted without introducing bias in estimates of WTP. Another consideration pushing us to add the "I do not know" option is that, given the WTP question is a hypothetical question, it is reasonable to wonder whether respondents do not give random answers to complete the questionnaire more quickly. According to Arrow et al 13 and Whitehead, 18 introducing a response option "Do not know" or "Do not vote" allows respondents to quickly fill in their questionnaire without generating a nonsense WTP answer.
In order to examine mode effects, two modes of recruitment have been performed: an online survey and a paper survey. For the online survey, a survey sampling company provided a random selection of its panelists, who were then invited to participate in the study. The paper survey has been distributed at convenience in three clinics (one Family Medicine Group, one dermatology clinic, and one gynecology clinic; the last two sharing the same waiting room for patients). All eligible patients in the waiting room were invited to participate. The paper survey's patient recruitment was done by the secretaries of these clinics, and patients completed the questionnaire by themselves. With regard to survey modes, three major biases were considered: sample frame bias, avidity bias, and nonresponse bias. Sample frame bias refers to the population that is used to draw a sample. If the characteristics of these people differ systematically from the rest of the population then this could bias results. Avidity bias refers to the notion that those with a greater interest in the survey topic are more likely to provide a "Yes" answer to the WTP question. Finally, nonresponse bias refers to the composition of the sample that chose to complete the survey (ie, we do not know the characteristic of the nonrespondent), which raises the problem of representativeness of the sample.
The study has been approved by the ethics committee of our hospital. The only criterion for inclusion in this study was to be a female Quebec resident aged 18-45 years. Each woman solicited was informed of the purpose of the research through an explanatory letter. Surveys took place between January 2, 2009 and July 31, 2010.
Each questionnaire consists of three parts. The first component allows presenting the current state of infertility and ovulation disorders in the female population, its psychosocial consequences, and the potential benefits of drug treatments. The second component includes demographic and socioeconomic questions in order to establish the profile of the respondents and to better determine the factors influencing the formation of their WTP. The third component corresponds to our question of WTP. In the WTP section, women were asked to imagine suffering from ovulation disorders and being at the point of consumption (ex-post question). The WTP bids represented a "once only" amount to be paid.
To test "scope effect" (ie, different values given for different scopes), we split the hypothetical effect of our scenario in two different rates of success with fertility drugs (60% vs 80%). In addition, to prevent any "budget constraint effect," the respondent was reminded, before the WTP question, of the following sentence:
Next question is hypothetical and there are no correct or false answers. Before answering, please take the time to consider that to pay for a drug treatment for ovulation induction leads to a reduction in the amount of money available to pay for other goods and services (eg, hobbies, clothes, travelling, etc.).
Finally, the distribution of the questionnaires with different rates of success and different bid prices was carried out randomly. 
Econometric methodology
The typical theoretical framework used for the analysis of closed-ended contingent valuation method is based on the random utility model originally formulated by McFadden 19 and extended by Hanemann. 20 Essentially, the construction employs a dichotomous Probit model in which the independent variables explain the probability that a respondent i will say "Yes" to the WTP question at a specified price Bid i that the surveyor proposed to her. More specifically, the random utility model formulates this process as the probability for the WTP of a respondent i for the drug to be larger than the price proposed to her, noted as Bid i . This can be written as Equation 
Although the WTP of the respondent is a non-observable latent value that cannot be directly measured by our survey, we can use a vector of respondent's socioeconomic characteristics X to explain it in our model, this can be written as Equation 2 , where ε i is the random error following the normal distribution.
WTP X N
Replacing Equation 2 into Equation 1 gives us:
Equation 3 is a typical Probit model in which we expect the independent variables X i ′ and Bid i to explain the probability for the respondent i to accept the drug. Logically, the negative coefficient ( ) −1 σ before the Bid corresponds to our intuition that the higher the Bid i , the lower will be the probability to accept the drug. For the socioeconomic variables X, their impact on WTP can be directly interpreted from estimation results, except that their absolute impact of WTP is scaled by (1 σ ). The mean WTP of the surveyed sample is therefore:
In this study, we also consider the possibility for respondents to provide a "Do not know" answer. To consider this last point, the Probit model we used was split into three econometric estimations. Firstly, we consider all "Do not know" answers as positive answers (ie, respondents seem to say "Yes"), which gives us an upper bound for WTP. Secondly, we consider all "Do not know" answers as negative answers (ie, respondents seem to say "No"), which gives us a lower bound for WTP. Finally, we drop all "Do not know" answers (ie, respondents really do not know), which gives us an intermediate value for WTP.
In order to examine mode effects, we firstly test whether or not samples differ in terms of demographic and attitudinal characteristics. To do so, independent t-tests were used to compare mean scores. The statistical significance level for each test was set at P0.10 on the basis of a two-tailed test. If significant differences appear, it could indicate the presence of a bias. Secondly, the existence of bias is also tested in Probit estimates by introducing a dummy "Paper" with value 1 if the survey mode is paper and value 0 if the survey mode is electronic.
Results
Surveys allowed collecting 362 questionnaires from the general population, including 334 completed. Seven completed questionnaires were excluded because respondents were older than 45 years. The total number of observations available for analysis is thus 327. Variable descriptions are given in Table 1 and descriptive statistics in Table 2 .
In Table 2 , we compared each variable across modes. As regard to demographic and socioeconomic variables, respondents to the paper mode survey were significantly younger, with a lower income per capita, without a spouse, and with fewer children, possibly indicating a sample frame bias. Considering these different points with the official statistics, it is possible to consider that the paper mode is slightly more representative than the Internet mode in our study. With regard to attitudinal variables, the major difference is provided by the percentage of respondents having already experienced ovulation disorders (higher percentage in the paper survey). This last element allows us to consider a potential avidity bias with the paper mode. However, with regard to other attitudinal variables (ie, subjects with a possible greater interest in the topic), differences do not follow a systematic pattern that would suggest avidity bias.
Using three different Probit, and controlling by all demographic, socioeconomic, and attitudinal variables mentioned earlier, we can observe in Table 3 that the dummy associated with the paper mode is not significant. Consequently, in this survey, the survey mode does not seem to have an impact on the WTP for a drug treatment in the case of women aged 18-45. As a consequence, our presumption of sample frame bias in Table 2 is not confirmed by our results in Table 3 . In fact, the sample frame bias related to the socioeconomic and demographic characteristics collected in our survey is totally eliminated in Probit estimates, and it seems that unobservable characteristics associated to a sample frame bias are not associated to the dummy "paper". This finding is interesting as much as it indicates that we can probably use these two modes alternatively when controlling by socioeconomic and demographic characteristics of the respondents. Another result of interest is the seeming absence 
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Poder et al of "scope effect" as indicated by the variable "success60" whose coefficient is never significant, which is maybe due to the gap between 60% and 80% and that could be judged to be insufficient to change respondents' answers. With regard to the socioeconomic variables, most of them report intuitively logical coefficients. As explained above, while the sign of the coefficient for a variable can be directly used to interpret its impact on WTP, its absolute coefficient value in WTP determination function should be converted from the estimated coefficients by dividing the absolute value of the estimated coefficient by the Bid i . Taking the example of the dummy variable Highschool, with a significant negative coefficient in all the three estimation models, this signifies that women having a relatively lower education level (compared with university level) have lower WTP for the drug. Concerning the detailed influence of education level on WTP, we should convert the coefficient of the variable High-school, which is −β high-school /β bid , this will give a value of −0.581/0.256=−2.27, which signifies that all else being equal, a woman having high-school education should have a WTP 2.27 CAD lower than a woman having the reference level of education. The same logic can be applied to the other socioeconomic variables. With regard to income, estimated coefficients are not always significant. Indeed, this variable has the significant expected sign only in the regression where "Do not know" is considered as a "No." To the contrary, some other variables were found to influence WTP in a manner consistent with a priori expectations, therefore providing further support for the internal validity of the technique. This is the case for the bid price proposed, the education level, the stress experienced at work, and the importance in life of having a child. Consistent with our expectations, the bid price and the importance in life of having a child were strongly associated with WTP. More specifically, women experiencing stress at work were more willing to pay for a treatment considering that normal ovulations could help in establishing a better balance in their lives. 
Discussion
Before our study, there was only one about WTP in the field of ovulation disorders. Specifically, the study of Palumbo et al 6 was about COS and indicated a mean WTP of 1,442 euros for one cycle. No econometric estimations were performed in this study (ie, WTP was the sum of the responses divided by the number of respondents), and some requirements for contingent valuation study 13 were not achieved. Three other WTP studies conducted in the field of infertility are about in vitro fertilization (IVF). In the study by Granberg et al 21 the mean WTP for having a child was more than ₤10,000. As in the study of Palumbo et al 6 no econometric estimations were performed, and the formulation of the WTP question was even simpler. In the last two studies we have identified, econometric estimations were used, and more attention has been paid to prevent bias. The one conducted by Neumann and Johannesson 22 indicated, among 150 respondents who were potential childbearers, an average WTP of 17,730 USD for a 10% chance at having a child through IVF in the event of infertility. In the studies of Ryan, 23, 24 WTP for one cycle of IVF was about ₤5,000. In our study, the main difference with these last three studies is that we measured WTP for normal cycles of ovulation that can lead to having a child and not WTP for directly having a child or for one cycle of IVF.
Compared with these studies, our results for WTP are quite high. Maybe it is because that in the mind of respondents, such a treatment in order to have normal cycles of ovulation has two major advantages: to recover normal cycles of ovulation and to increase the possibility to bear a child. From this perspective, even if we did not give probability of success to get a child in our survey, but probability of success to have normal cycles of ovulation, respondents may have answered with this second point in mind. As a consequence, it would have been of interest to conduce a subsequent qualitative face-to-face survey to investigate this point. Another explanation for this high WTP is maybe related to the cost of some infertility treatments (eg, assisted reproductive techniques), which were abundantly discussed in the media during the conduct of this survey.
Specifically comparing our results of WTP with those of Palumbo et al 6 we found values 2-3 times higher. However, the WTP they calculated was only for one cycle of COS, while we asked respondents to give their WTP to recover normal cycles of ovulation with a probability of success of 80% or 60%. Considering that women with ovulation disorders generally need to perform several cycles of COS to obtain normal cycles of ovulation, it can be argued that our results are closed to those of Palumbo et al. 6 With regard to the study of Neumann and Johannesson 22 about in vitro fertilization, indicating an average WTP of 17,730 USD for a 10% chance at having a child, we can relate this result with the literature review of Homburg 25 indicating for clomiphene citrate therapy an ovulation rate of 73% and a pregnancy rate of 36%, with a theoretical projection of 25 women over 100 who would succeed in delivering a singleton healthy baby. Given the results provided by our study and a deflator of 1.4 between 1994 and 2010 (ie, inflation of 40%), we can indicate that women are five times less willing to pay for a drug treatment for ovulation induction than for an IVF with a given probability to get a child. However, it is difficult to compare these results given spatial and temporal differences between the two surveys and the fact that in our survey we did not mention a probability to get a child, but a probability to have normal cycles of ovulation.
Another point of interest to mention is the fact that the variable of age has no effect on WTP in our study. Same results were found in the studies of Palumbo et al, 6 Ryan, 23, 24 and Neumann and Johannesson. 22 In our study, it may be because we mentioned in the introduction to the survey that the risk of ovulation disorders increases with age, which could explain why older women may want to benefit from such a treatment as much as younger women.
We also found no "scope effect." This result is different from the one obtained by Palumbo et al 6 where they indicated an additional WTP for a small 1%-2% increase in a successful pregnancy rate from a COS. Such a difference may be explained by the scenario they used, where the focus was mainly on the WTP for a specific COS with a higher gain in probability and other characteristics. Indeed, in our WTP question, we did not compare between two different treatments and only focused on the probability of having normal ovulations. However, if we compare our results with other studies in health having tested a scope effect, it seems that our result is not unusual, 26, 27 particularly when respondents are not directly facing different rates of success, as in our study (ie, probabilities were given in the introduction).
Considering that income has no effect in our study on the WTP of women, it can be argued that the women being interviewed were facing a subject so intimate, so vital for their wellbeing, that their answers were independent of their income. A similar result was found in the study of Palumbo et al. 6 In addition, it is possible that some respondents were aware of the cost of the treatment, which could have introduced an anchor bias and led them not to respond according to their WTP but to the gap between the price proposed and the idea they had about the real price. During the last two decades, results of infertility treatment have improved considerably, including treatment to overcome ovulation disorders. Despite this, many decisionmakers in health care still consider assisted reproduction to be both expensive and exclusive. However, the fact that limited resources are coupled with unlimited demand for health care means that decisions have to be made regarding the allocation of scarce resources across competing interventions. In this setting, it is important to compare these interventions in the same unit, and the contingent valuation method could be a useful tool for that. In addition, the contingent valuation method does not capture only health-related benefits to the potential recipients of the treatment, as cost-utility analysis, but also includes other aspects of utility and disutility associated with treatment. Indeed, in our study, WTP to have normal cycles of ovulation incorporated other elements than only to increase the probability of having a child, but also psychological outcomes and non-health outcomes. 24, 28 Given that the principal benefits of fertility treatments are not health related, assessment of WTP appears to be the most appropriate approach, allowing costs and benefits to be considered in monetary terms.
Another important point to discuss is that choice in health care funding should reflect the views of the society as a whole. As a consequence, it is important not only to consider the views of the patients but also the views of the general population, especially when we consider public funding. Moreover, as Wagstaff and van Doorslaer 29 mentioned, fertility treatments like IVF can have a big impact on recipients' ability to flourish as human beings, and it is likely that people consider that these treatments should be available to a majority to build a healthy society. To consider this, in our study, we thus decided to interview the general population. Despite not distinguishing the different reasons why respondents gave a positive WTP, altruism is frequently described to be a significant component of WTP estimates, 30, 31 and it is very likely to be present in our estimates.
Conclusion
Results associated to our dummy paper showed that there is no evidence of sample frame bias or avidity bias across the two modes (paper and Internet) that cannot be controlled in Probit estimates, which is certainly good news for contingent valuation research. Moreover, results showed that the WTP of women aged 18-45 years to receive medical treatment against infertility in cases where they will be affected by ovulation disorders is very high in Quebec. Given an average maximum WTP of 4,805 CAD, this result is largely over the amount of 158-473 CAD needed to get a drug treatment over 6 months (eg, clomiphene citrate); and this result is even higher than the amount actually paid by the Régie de l'assurance maladie du Québec for one cycle of IVF (4,600 CAD in 2012) with a maximum of three cycles reimbursed. However, as there was no real payment in our experiment, it should be considered that our study overstated the real economic value of such a treatment. As a consequence, like the NOAA panel, 13 we recommended that hypothetical bid be deflated using a "divide by 2" rule. However, dividing our results by two does not change the interest of women in the general population for this type of treatment and thus to have normal cycles of ovulation, considering the vast and persistent difference between WTP and the cost of the treatment.
